Introduction {#ss1}
============

Dyspnoea is defined as laboured or difficult breathing and is a common reason for the emergency presentation of feline patients in veterinary medicine. Early clinical signs may be difficult for owners to appreciate until the signs have become severe. Therefore, dyspnoeic cats are frequently presented as acute emergencies. Investigations to discover the underlying aetiology must be balanced with the status of the cat ([Tseng and Waddell 2000](#b18){ref-type="ref"}) as stress can be detrimental in these patients. Frequently supportive treatment and stabilisation of the patient is necessary before further investigations can be undertaken.

Feline dyspnoea can be due to upper airway disease, lower airway disease, pulmonary parenchymal disease, pleural disease, mediastinal disease, cardiac diseases, thoracic damage and extra‐thoracic diseases. Upper airway disease includes stenotic nares, rhinitis, nasal neoplasia, laryngeal disease and tracheal lesions ([Schachter and Norris 2000](#b15){ref-type="ref"}, [Jakubiak and others 2005](#b8){ref-type="ref"}). Lower airway diseases include extraluminal airway compression, foreign bodies, chronic bronchitis/asthma and smoke inhalation ([Corcoran and others 1995](#b3){ref-type="ref"}, [Foster and others 2004](#b6){ref-type="ref"}). Pulmonary parenchymal disorders include bronchopneumonia, aspiration pneumonia, non‐cardiogenic pulmonary oedema, intrapulmonary haemorrhage, pulmonary thromboembolism and pulmonary neoplasia ([Ohn and others 2004](#b11){ref-type="ref"}, Schermerhorn and others 2004, [Grandi and others 2005](#b7){ref-type="ref"}). Pleural diseases, most commonly pleural effusions, have a variety of aetiologies, including infectious \[for example, feline coronavirus infection or feline infectious peritonitis (FIP), bacterial pyothorax\], neoplastic or cardiac. Mediastinal disease includes neoplasia, toxins (for example, paraquat and warfarin poisoning) and infections. Common neoplastic causes are lymphoma and thymoma ([Patnaik and others 2003](#b12){ref-type="ref"}, [Jakubiak and others 2005](#b8){ref-type="ref"}). Cardiac disease includes acquired disease (particularly the cardiomyopathies such as hypertrophic, dilated, restrictive, unclassified and arrhythmogenic right ventricular primary forms, and secondary cardiomyopathies) and congenital cardiac diseases ([Ferasin and others 2003](#b5){ref-type="ref"}, [Chetboul and others 2006](#b2){ref-type="ref"}, [Schrope and Kelch 2007](#b16){ref-type="ref"}). Dyspnoea in cardiac disease is usually associated with pulmonary oedema or pleural effusion. However, congenital right to left shunting cardiac defects may result in dyspnoea due to chronic hypoxaemia. Thoracic damage can result in dyspnoea from pleural effusion, pneumothorax, diaphragmatic hernia, pulmonary contusions or rib fractures. Extra‐thoracic diseases include anaemia or heatstroke ([Luis Fuentes 1998](#b9){ref-type="ref"}, [Martin and Corcoran 2006](#b10){ref-type="ref"}). The diseases listed cause dyspnoea via obstruction of airways, restriction of lung parenchyma, parenchymal impairment, pulmonary oedema, pleural effusion, ventilation--perfusion mismatch and haematological disorders.

To the authors\' knowledge, this is the first study of feline dyspnoea as a presenting sign. Other studies examine specific conditions and comment on the frequency of dyspnoea as a presenting sign in that condition. The objective of the study was to investigate frequent aetiologies in cats presented with dyspnoea and whether age, presentation as emergency or routine referral, duration of clinical signs and respiratory or heart rates on admission had an effect on predicting survival.

Materials and methods {#ss2}
=====================

The medical records of all cats referred to University of Liverpool Small Animal Teaching Hospital (LUSATH) between January 2003 and December 2007 were searched for "dyspnoea" using a database software program (Animalcare tools). Cats were eligible for inclusion into this retrospective study if they were identified to be dyspnoeic on initial presentation, assessed by the referring veterinary surgeon or clinician who initially assessed the case at LUSATH, and in which case records were complete. A total of 90 cats were identified and their records were reviewed for signalment (breed, age and sex), presentation as emergency or routine consultation, duration of clinical signs before consultation according to the owner, respiratory rate on admission, length of hospitalisation at LUSATH, underlying aetiology and outcome.

Depending on underlying cause of dyspnoea, cats were separated into four major groups: (i) cardiac, (ii) respiratory, (iii) neoplastic and (iv) traumatic. Within these categories, further subdivisions were made.

i.Cardiac cases included cats with congenital heart disease (aortic stenosis, cor triatriatum sinister, tricuspid dysplasia, pericardio‐peritoneal diaphragmatic hernia) and acquired diseases, including hypertrophic cardiomyopathy (HCM), hypertrophic obstructive cardiomyopathy (HOCM), unclassified cardiomyopathy (UCM), restrictive cardiomyopathy (RCM), dilated cardiomyopathy (DCM) and arrhythmogenic right ventricular cardiomyopathy (ARVC) as defined previously ([Ferasin and others 2003](#b5){ref-type="ref"}) and one case of secondary cardiomyopathy due to thyrotoxicosis.ii.Respiratory cases were subdivided into infectious, non‐infectious and developmental causes. Infectious causes included upper and lower respiratory tract infections, pyothorax and the effusive form of FIP. Non‐infectious causes included feline asthma/chronic bronchial disease, laryngeal paralysis, tracheal foreign body, tracheal stenosis, reverse sneezing, nasopharyngeal polyp and pulmonary thromboembolism. Developmental causes included palatine cyst, congenital diaphragmatic hernia and epiglottic tethering.iii.The neoplastic group consisted of cases where the presence of neoplasia or resulting pleural/abdominal effusion was responsible for the dyspnoea.iv.The trauma group was composed of patients where traumatic injury was evident either on history and/or clinical examination or on ancillary diagnostic tests (for example, radiography).

In one case presenting with dyspnoea no underlying cause was found, and the cat improved spontaneously with oxygen therapy, without further dyspnoeic episodes. This case was excluded from further analysis. Cats with more than one condition were placed into the group most likely to be causing the dyspnoea.

Examination of all cats included physical examination, routine haematology and biochemistry and thoracic radiography. Supportive treatment was commenced in unstable cats, and other diagnostic tests only carried out once stable. Diagnostic and therapeutic thoracocentesis were carried out in cats suspected of having a pleural effusion. Six lead electrocardiography, Doppler‐derived systolic blood pressure measurement and Doppler echocardiography were performed in patients suspected or known to have cardiac disease. In addition, a T4 assay was performed in cases suspected of having acquired heart disease. Bronchoscopy and broncho‐alveolar lavage (BAL) were performed in dyspnoeic cases where a respiratory cause was suspected once these cases were stable enough to tolerate anaesthesia. In cases with a suspected infectious cause for pleural effusion, fluid cytology, bacteriological culture and feline coronavirus serology were performed. In cases with an accessible thoracic mass, fine needle aspirates were obtained and submitted for cytological analysis.

For the population as a whole, and within the main categories, descriptive statistics were carried out using commercial statistical analysis software (Excel; Microsoft, Sigmastat v2·03; SPSS Inc.). For continuous variables, comparison between groups was made using one‐way analysis of variance (ANOVA) when data were normally distributed, with multiple pair‐wise testing using the Tukey test, or Kruskal‐Wallis ANOVA on ranks where non‐normal distribution of data was evident, with multiple comparisons using the Dunn\'s method. The pair‐wise comparisons (Tukey or Dunn\'s) were only performed if a statistically significant ANOVA or Kruskal‐Wallis ANOVA result was attained. If only two groups were being compared, the unpaired two‐tailed Student\'s *t* test was used, or the Mann‐Whitney U test when data were not normally distributed. For categorical variables, comparison between groups was made after constructing contingency tables using chi‐squared test or Fisher\'s exact test. Demographics of the LUSATH Feline Hospital Population were compared with the dyspnoeic population. In analysing the numbers of pedigree cats, all breeds were grouped and compared with all non‐pedigree cats (domestic short or longhaired; DSH, DLH). In investigating any differences between age when comparing the age of the dyspnoeic population with the hospital population, ages were grouped as \< 2 years, 2 to 5 years, 6 to 10 years, 11 to 15 years and \>16 years. Neutered cats were included in their gender group, to compare total numbers of males and females, because very few entire cats were present in the dyspnoeic population. Statistical significance was accepted as P\<0·05.

Results {#ss3}
=======

Ninety cats referred to LUSATH between 2003 and 2007 were presented with dyspnoea. Of these 58 per cent presented as emergencies. Comparing the dyspnoeic population with the hospital population showed no significant differences in gender or the proportions of non‐pedigree *versus* pedigree cats. However, the dyspnoeic population was significantly older (median 6·1 years, ranging from 4 months to 18 years) than the hospital population (median 5 years; P\< 0·001).

The most frequent diagnosis was cardiac disease (n=34, 37·7 per cent), followed by respiratory (n=29, 32·2 per cent), neoplastic (n=18, 20·0 per cent) and traumatic (n=8, 8·9 per cent) conditions. [Table 1](#t1){ref-type="table"} gives the summary data for each group.

###### 

**Data about the different aetiological groups of dyspnoeic cats**

  Cause         Number   Age in years, mean (sd)   Duration of clinical signs before presentation (days), median (25 to 75 percentiles)   Length of hospitalisation in days, median (25 to 75 percentiles)   Respiratory rate on admission in breaths per minute, mean (sd)   Emergency referral (per cent of cases)   Survival to discharge (per cent)   Heart rate per minute (mean ± sd)   Presence of heart murmur   Presence of diastolic gallop
  ------------- -------- ------------------------- -------------------------------------------------------------------------------------- ------------------------------------------------------------------ ---------------------------------------------------------------- ---------------------------------------- ---------------------------------- ----------------------------------- -------------------------- ------------------------------
  Cardiac       34       6·40 (4·0)                7 (3 to 28)                                                                            2 (1 to 4)                                                         51·96 (23·7)                                                     74                                       67·6                               203·6 ± 33·3                        15/23                      10/23
  Respiratory   29       4·06 (4·4)                17·5 (11 to 90)                                                                        3 (2 to 7)                                                         40·00 (17·6)                                                     32                                       75·9                               161·8 ± 36·6                        6/22                       2/22
  Neoplastic    18       10·17 (3·3)               21 (13 to 60)                                                                          3 (2 to 5·5)                                                       45·53 (18·2)                                                     47                                       33·3                               146·8 ± 18·1                        0/6                        0/6
  Traumatic     8        3·83 (4·1)                2·5 (1 to 12)                                                                          4 (2 to 8·5)                                                       38·67 (16·1)                                                     100                                      62·5                               160·0 ± 33·7                        0/5                        0/5
                         P\<0·001                  P\<0·001                                                                               P=0·079 ns                                                         P=0·154, ns                                                      P\<0·001                                 P=0·027                            P\<0·001                            P=0·0002                   P=0·009

sd Standard deviation, ns Not significant

Causes of dyspnoea {#ss4}
------------------

**Cardiac** Thirty‐four cats \[23 male (one entire) and 11 female (one entire)\] were diagnosed with cardiac causes; 28 cats had acquired heart disease, four had congenital heart disease and in two cats presented with congestive heart failure no diagnosis was achieved. One died before further investigations were obtained and one was hyperthyroid and responded to symptomatic treatment. Details of the animals are listed in [Table 2](#t2){ref-type="table"}.

###### 

**Presentation of data about the cats with cardiac disease as a cause of dyspnoea**

  Diagnosis    Number   Breed             Age in years, mean (sd)   Duration of clinical signs in days, median (25 to 75 percentiles)   Length of hospitalisation in days, median (25 to 75 percentiles)   Respiratory rate on admission in breaths per minute, mean (sd)   Emergency as percentage   Survival to discharge as percentage
  ------------ -------- ----------------- ------------------------- ------------------------------------------------------------------- ------------------------------------------------------------------ ---------------------------------------------------------------- ------------------------- -------------------------------------
  Acquired                                                                                                                                                                                                                                                                                            
  HCM/HOCM     16       11 DSH            4·63 (3·4)                10 (4·25 to 24·5)                                                   2 (1 to 4·5)                                                       55·92 (25·4)                                                     67                        87
                        2 Persian                                                                                                                                                                                                                                                                     
                        1 DLH                                                                                                                                                                                                                                                                         
                        1 BSH                                                                                                                                                                                                                                                                         
                        1 Birman                                                                                                                                                                                                                                                                      
  UCM          8        5 DSH             8·14 (3·8)                4 (2 to 14)                                                         3·5 (3 to 4)                                                       56·29 (18·9)                                                     75                        37·5
                        2 Siamese                                                                                                                                                                                                                                                                     
                        1 Asian                                                                                                                                                                                                                                                                       
  RCM          2        1 DSH             9·0 (1·4)                 28                                                                  1                                                                  66 (8·5)                                                         50                        50
                        1 MC                                                                                                                                                                                                                                                                          
  DCM          1        Siamese           11 (actual)               10                                                                  25                                                                 40                                                               100                       0
  ARVC         1        Birman            4 (actual)                4                                                                   2                                                                  30                                                               100                       100
  Congenital                                                                                                                                                                                                                                                                                          
  AS           2        1 MC, 1 Siamese   3 & 0·3 years (actual)    4 weeks & 1 day (actual)                                            1 day (both cases)                                                 nr, panting                                                      50                        100
  CTS          1        DSH               9 years (actual)          7 days (actual)                                                     1 day                                                              40                                                               100                       0
  TD, PPDH     1        Persian           8 years (actual)          2 days (actual)                                                     4 days (actual)                                                    38                                                               100                       100

DSH Domestic shorthair, DLH Domestic longhair, BSH British shorthair, MC Maine Coon, sd Standard deviation, AS Aortic stenosis, CTS Cor triatriatum sinister, TD Tricuspid dysplasia, PPDH Pericardio‐peritoneal diaphragmatic hernia, nr not recorded.

Most cats with acquired heart diseases were diagnosed with HCM/HOCM (n=16) and UCM (n=8; [table 2](#t2){ref-type="table"}). Of the HCM/HOCM cases, 13 had radiographic evidence of pulmonary oedema, two had pleural effusions and one had both. Five of the eight cats with UCM had pleural effusions, two had pulmonary oedema and one had both. Both cats with RCM presented with pleural effusions. Thyrotoxicosis, a cause of secondary cardiomyopathy, was seen in two other cats, one with UCM and one with RCM. In neither case did the heart muscle disease improve despite good control of thyroid hormone levels.

There was no significant difference in respiratory rate (P=0·375), heart rate (P=0·485), presence of heart murmur (P=0·273) or diastolic gallops (P=0·239) documented on presentation, duration of clinical signs before presentation (P=0·462), or on length of hospitalisation (P=0·439), between the cardiac subgroups.

A total of 87 per cent of cats with HCM/HOCM survived to be discharged, compared with 54 per cent of cats with non‐hypertrophic forms of cardiomyopathy (grouped), which was significant (P\< 0·001).

Respiratory {#ss5}
-----------

The respiratory group (n=29) was subdivided into infectious, non‐infectious and developmental causes of dyspnoea.

Within the infectious subgroup (n=10), there were three cases of the effusive form of FIP, four cases of pyothorax, two upper respiratory tract infections (URTI) and one lower respiratory tract infection (LRTI). All three cases of FIP were in Bengals. Two DSH, one Siamese and one oriental presented with pyothorax. Two of these were male. Bacteriological culture showed a variety of organisms including *Pasteurella* (most common), *Bacteroides*, *Prevotella* and mixed anaerobes. Upper respiratory tract infection was identified in one Burmese and one Burmilla, and the case of LRTI was *Mycoplasma bronchopneumoniae* infection in a Russian blue. Within the infectious group, there were five female neutered cats, four male neutered cats and one male entire.

Within the non‐infectious subgroup (n=16), conditions recorded included feline asthma/chronic bronchial disease (n=7), laryngeal paralysis (n=3), with one case each of tracheal foreign body, tracheal stenosis, reverse sneezing, nasopharyngeal polyp, rhinitis in which infectious causes had been actively excluded and one case of pulmonary thromboembolism in a cat with diarrhoea and hypoalbuminaemia. There were five DSH, one DLH and one Burmese affected by feline asthma/chronic bronchial disease, four were neutered males and three neutered females (fn). The mean (sd) age of the asthma/bronchial disease was 5·43 (3·41) years. Two of the cats with laryngeal paralysis were elderly neutered males (one 18‐year‐old DSH with iatrogenic paralysis following thyroidectomy surgery, and one 15‐year‐old DSH with idiopathic disease). A four‐year‐old fn Burmese had idiopathic laryngeal paralysis.

There were three cats with developmental defects. One had a congenital diaphragmatic hernia, one a palatine cyst and one had congenital epiglotic tethering. These were all British shorthaired (BSH) cats, one female entire, two male neutered and under two years of age.

Cats with non‐infectious causes of dyspnoea were significantly older than the infectious or the developmental group (P=0·03). The mean age of the non‐infectious group was 6·0 years. The mean age of the infectious group was 1·9 years.

The duration of clinical signs in the developmental and non‐infectious groups (median 60 days for both) was significantly longer than the infectious group (median 7·5 days; P=0·002). The length of hospitalisation was significantly longer for the infectious group (median 7 days) compared with developmental (median 3 days) and non‐infectious causes (median 2 days; P=0·009). There was no significant difference in proportion surviving to discharge between the three respiratory groups (P=0·275).

Neoplasia {#ss6}
---------

Eighteen cats (eight male, 10 female, all neutered) were diagnosed with neoplasia. Breeds included 13 DSH and individual cats of the following breeds: BSH, Siamese, Persian, MC and a Norwegian Forest cat. The most common diagnosis was lymphoma (six of the 12 cases in which a definitive diagnosis was made; 50 per cent). Of these, three had thymic lymphoma, two had tracheal or laryngeal involvement and one had nasal lymphoma. Individual cases were seen of thymoma, bronchogenic carcinoma, heart base tumour, tracheal tumour of epithelial origin, squamous cell carcinoma and nasal adenocarcinoma. In six cases, the tumour type was not identified in life, and post‐mortem examination was declined by the owners. Four of the six lymphoma cats survived to discharge compared with only two of the 10 cats with other forms of neoplasia, which suggested improved survival for lymphoma *versus* other neoplasms, although this did not achieve significance (P=0·107). All the cats with neoplasia were negative for Feline Leukaemia virus (FeLV).

Trauma {#ss7}
------

Eight cats (five male, three female, all neutered) experienced trauma as a cause of their dyspnoea. Four cats were involved in RTAs. Injuries suffered included pneumothorax (n=2), diaphragmatic rupture (n=1) and tracheal avulsion (n=1). One cat was presented with tracheal avulsion of uncertain cause. One cat suffered a laryngeal avulsion after being attacked by a dog and one had gun shot wounds with pleural haemorrhage. One cat had an iatrogenic pneumothorax following attempts at thoracocentesis, although subsequent review of radiographs suggested pulmonary oedema (data of this case not included in other categories, as cause of pulmonary oedema was not ascertained and the cat\'s signs spontaneously resolved).

Comparison between groups {#ss8}
-------------------------

There was a significant difference in age between the groups (P\< 0·001), with cats with neoplasia being significantly older than cats in the other three groups ([Table 1](#t1){ref-type="table"}; [Fig 1](#f1){ref-type="fig"}). Although there were more males than females with cardiac disease, with balanced sex distribution in the other groups, this did not achieve statistical significance (P=0·398). More pedigree cats than non‐pedigree seemed to present with infectious respiratory disease. However, no significant differences comparing the proportions of non‐pedigree to pedigree cats were evident within and between groups (P=0·087).

![**The age distribution of the dyspnoeic cats in the different categories. The boxes define the 25th and 75th percentiles, with the median indicated. The whiskers delineate the 10th and 90th percentiles, with outliers indicated as points. There was a significant difference in age between groups (P\<0·001). Statistically different pair‐wise differences showed that the neoplasia group are significantly older than the other three groups (P\<0·05) (\*)**](JSAP-50-466-g001){#f1}

The duration of clinical signs before referral (P\< 0·001) and presentation as emergency or routine consultation (P\< 0·001) differed between the aetiological groups ([Table 1](#t1){ref-type="table"}). Cats with respiratory or neoplastic causes of their dyspnoea had a significantly longer period of clinical signs before presentation than those with cardiac disease or trauma ([Fig 2](#f2){ref-type="fig"}). All cats presented with trauma and 74 per cent of the cardiac cases were emergencies compared with only 32 per cent of respiratory cases. Cats presenting with infectious causes of pleural effusion had longer hospital stays than other cats, but comparison between groups showed no significant difference in hospitalisation time (P=0·079; [Table 1](#t1){ref-type="table"}).

![**Duration of clinical signs before presentation in cats with dyspnoea in the different groups. The boxes define the 25th and 75th percentiles, with the median indicated. The whiskers delineate the 10th and 90th percentiles, with outliers indicated as points. There was a significant difference in duration of clinical signs between groups (P\<0·001), with significant pair‐wise differences indicated (\*, \#)**](JSAP-50-466-g002){#f2}

Clinical examination results {#ss9}
----------------------------

There was no significant difference in respiratory rate recorded on admission between groups (P=0·154). However, heart rate was significantly different between groups (P\< 0·001), with higher rates in the cardiac group ([Table 1](#t1){ref-type="table"}; [Fig 3](#f3){ref-type="fig"}).

![**Heart rates recorded on initial examination for cats in different groups. The boxes define the 25th and 75th percentiles, median indicated by line, and whiskers indicate the 10th and 90th percentiles, with outlying data points indicated. Differences between groups were significant (P\<0·001). Statistically significant pair‐wise differences are indicated (\*).**](JSAP-50-466-g003){#f3}

The presence of heart murmurs (P=0·002) and diastolic gallops (P=0·0094) was significantly more likely in the cardiac group than the other groups. An audible systolic heart murmur was recorded in 15 of the 23 cases (65 per cent), and diastolic gallops were present in 10 of the 23 (43 per cent) cats with cardiac causes of dyspnoea, in which auscultation findings had been recorded. In six of the eight cats without an audible heart murmur, a diastolic gallop was detected, and 11 of the 13 cats without gallops had a heart murmur. Heart murmurs or gallops were documented in cats with causes of dyspnoea other than cardiac diseases, including 7/29 cases with respiratory disease (24 per cent), but no abnormalities of cardiac auscultation were recorded in the trauma or neoplastic groups. In the respiratory group, one cat with wet FIP had an S3 gallop rhythm and six cats had systolic murmurs.

Survival {#ss10}
--------

Sixty‐three per cent of cats survived to discharge. Survival to discharge of animals with respiratory (75·9 per cent) conditions was higher than cardiac (67·6 per cent) and traumatic (62·5 per cent) conditions. Shortest survival time was found in the neoplastic group (33·3 per cent). Differences between groups in proportions surviving to discharge was significantly different (P=0·027).

There was no significant difference in respiratory rates recorded on presentation (P=0·340), duration of clinical signs before referral (P=0·460) and length of hospitalisation (P=0·511) in the cats surviving to discharge and those dying or being euthanased, for the entire dyspnoeic population and for the specific groups ([Table 3](#t3){ref-type="table"}).

###### 

**Comparison of duration of clinical signs before referral and respiratory rate on presentation, between cats surviving to discharge and those which died or were euthanased**

  Cause         Survived to discharge   Respiratory rate/breaths per minute, mean (sd)   P value   Duration of clinical signs (days), median (25 to 75 percentiles)   P value
  ------------- ----------------------- ------------------------------------------------ --------- ------------------------------------------------------------------ ---------
  Cardiac       Alive                   53·47 (23·9)                                     0·833     8 (3·2 to 28)                                                      0·754
                Dead                    51·33 (25·2)                                               7 (3·0 to 30)                                                      
  Respiratory   Alive                   38·20 (17·6)                                     0·352     30 (14 to 120)                                                     0·232
                Dead                    46·0 (17·9)                                                14 (7 to 50·25)                                                    
  Neoplasia     Alive                   34·4 (16·8)                                      0·093     56 (17·0 to 82·5)                                                  0·399
                Dead                    51·1 (16·85)                                               21 (7 to 45)                                                       
  Trauma        Alive                   30·0 (18·62)                                     0·899     3 (1·75 to 30·75)                                                  0·663
                Dead                    32·0 (11·3)                                                3 (1·5 to 16·5)                                                    
  Population    Alive                   43·89 (20·8)                                     0·340     14 (4 to 42)                                                       0·460
                Dead                    48·63 (19·7)                                               10 (3·7 to 30)                                                     

NA Not applicable, sd Standard deviation

Discussion {#ss11}
==========

Frequent causes of dyspnoea in our referral population were cardiac, respiratory, and in older cats, neoplastic diseases.

In the cardiac group, HCM (47 per cent) was the most frequent disease causing dyspnoea. This is similar to findings reported by [Ferasin and others (2003)](#b5){ref-type="ref"} who diagnosed HCM in 57·5 per cent of 106 cats with idiopathic cardiomyopathy, although it should be noted that Ferasin\'s study included cardiomyopathies without congestive heart failure. In our study, despite the apparently acute presentation, cats with hypertrophic cardiomyopathy were more likely to survive to discharge than cats with other forms of primary cardiomyopathy, which has not been documented previously. In an earlier study, cats with HCM, UCM and moderator band cardiomyopathy had better long‐term survival than those with DCM and RCM ([Ferasin and others 2003](#b5){ref-type="ref"}). Our population had a mean age of 6·4 years, similar to the previously mentioned study (6·8 years). Dyspnoea in cats of the present study was caused mainly by pulmonary oedema (47 per cent) followed by pleural effusion (29 per cent), whereas cats in the study of [Ferasin and others (2003)](#b5){ref-type="ref"} more frequently had pleural effusion (29·2 per cent) than pulmonary oedema (26·4 per cent).

The most frequent cause of dyspnoea in the respiratory group was infectious disease and asthma/chronic bronchial disease. This group showed a long duration of clinical signs, the lowest percentage (32 per cent) referred as emergencies and highest rates (76 per cent) of survival to discharge. This suggests chronic disease and mild severity. Ten cats were presented with infectious diseases. Of these, four cats had a pyothorax and three, all Bengals, were diagnosed with FIP. This breed association has been previously reported ([Pesteanu‐Somogyi and others 2006](#b13){ref-type="ref"}), whereas [Bell and others (2006)](#b1){ref-type="ref"} noted a decreased odds ratio for FIP in Bengals possibly due to a different population.

Cats with pyothorax show dyspnoea as a most common presenting sign ([Demetriou and others 2002](#b4){ref-type="ref"}). The mean age of cats presented with pyothorax in the present study was 3·25 years, and 2/4 were male. In a previous study, the mean age was 4·5 years with mainly male cats affected ([Demetriou and others 2002](#b4){ref-type="ref"}). As in our population, *Pasteurella* was the most common isolate in cats with pyothorax ([Demetriou and others 2002](#b4){ref-type="ref"}). The pyothorax cases had longer duration of hospitalisation, associated with longer treatment duration including chest drainage and thoracic lavage. Seven cases were presented with asthma/chronic bronchial disease, which is a common cause of dyspnoea in cats ([Corcoran and others 1995](#b3){ref-type="ref"}, [Foster and others 2004](#b6){ref-type="ref"}).

Laryngeal paralysis is a frequent finding in cats with inspiratory dyspnoea ([Schachter and Norris 2000](#b15){ref-type="ref"}). Cats in the present study had unilateral (left) laryngeal paralysis, whereas a previous report found bilateral disease in 75 per cent of the 16 cats ([Schachter and Norris 2000](#b15){ref-type="ref"}). One cat developed unilateral laryngeal paralysis after thyroidectomy for hyperthyroidism which has been described previously ([Schachter and Norris 2000](#b15){ref-type="ref"}).

Cats with developmental defects presented at a young age (mean age 1·2 years), as expected. Whether the BSH breed is predisposed to developmental defects, or whether the apparent breed predisposition is related to the breed popularity in this region remains uncertain.

Neoplastic causes were associated with the worst prognosis and only one‐third survived to discharge. However, this figure includes 10 of the 13 cats that died or were euthanased because of poor long‐term prognosis. Cats were significantly older than those of other groups, as was found in previous studies ([Patnaik and others 2003](#b12){ref-type="ref"}, [Jakubiak and others 2005](#b8){ref-type="ref"}). Most cats in this group were diagnosed with lymphoma (6/12 in which a definitive diagnosis was made, 50 per cent) and seemed to show better survival than other neoplasms as four of these cats survived to discharge. Thoracic involvement in 13 per cent lymphoma cases with a median survival of 885 days has been reported ([Tzannes and others 2008](#b19){ref-type="ref"}). A previous study found an association with Siamese cats and lymphoma ([Jakubiak and others 2005](#b8){ref-type="ref"}), but only one cat of the present study was Siamese (with tracheal lymphoma).

Cats involved in trauma all presented as emergencies as would be expected. They were young (mean age 3·8 years) and the majority (5/8) were male as found in other studies ([Shamir and others 2002](#b17){ref-type="ref"}, [Rochlitz 2004](#b14){ref-type="ref"}). Numbers of trauma cases in this referral population are likely to be much lower than that in a first‐opinion practice.

Heart rates were significantly faster in the cardiac group compared with the other groups, which is consistent with the high sympathetic drive associated with heart failure. Only 2/23 cats with cardiac causes of their dyspnoea had no abnormality recorded on cardiac auscultation recorded (that is, heart murmurs, diastolic gallops). Only a few cats (seven) without cardiac disease had heart murmurs (all in the respiratory group). These results confirm that careful cardiac auscultation is a sensitive tool to detect cats with significant cardiac disease.

The longer duration of clinical signs before referral seemed to be associated with increased survival, especially in the respiratory group, but this did not achieve statistical significance. This does not imply that referral should be delayed but rather reflects a chronic, insidiously progressive or stable condition and less serious signs as perceived by the owners.

It is initially surprising that only 58 per cent of cases were referred as emergencies. However, this may reflect that this is a referral population and cases were initially evaluated and stabilised by their primary veterinarians. Duration of hospitalisation was not different in survivors compared with dead or euthanased cats.

This study suffers from the problems common to retrospective studies, relying on the accuracy of clinical records. In some cases, the data were not recorded or procedures were limited due to financial constraints. The fact that this is a referral population also needs to be appreciated; cases with trauma or upper respiratory tract infections are likely to be under‐represented compared with a first‐opinion general practice population. Cases too severe to survive referral or travel will also not be represented. The study is also limited by low numbers in some of the groups, limiting the power of statistical analyses. True long‐term survival data were not obtained from this study, in those cases surviving beyond discharge, as no active follow‐up was sought.

However, the results of this study confirm that dyspnoea as a presenting sign in cats is serious and can be life threatening. The most frequent causes were cardiac diseases, followed by respiratory causes and, in older cats, neoplastic conditions.

Animalcare tools was designed by Dr P. J. Noble and Dr Alistair Freeman to search the clinical record database of LUSATH. Without this tool, this study would not have been possible. The authors wish to thank the referring veterinary surgeons, and all the staff and students of LUSATH involved in the care and investigations of these cases.
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